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SEASONAL  PERFORMANCE  OF  A  HIGH-FREQUENCY/AUTOMATIC 
LINK  ESTABLISHMENT  (HF/ALE)  RADIO  NETWORK 
OPERATING  AT  MID  TO  HIGH  LATITUDES  IN 
THE  SOUTHERN  HEMISPHERE 
(VOLUME  2— DATA  PLOTS) 


INTRODUCTION 


A  high-frequency/automatic  link  establishment  (HF/ALE)  network  was  set  up  between 
four  sites  located  in  Christchurch  in  New  Zealand,  Salisbury  in  Australia,  and  McMurdo  and 
Davis  Station  in  Antarctica.  The  primary  goal  was  to  study  the  potential  benefits  of  introducing 
an  automatic  frequency  management  system  into  the  daily  operations  of  the  HF  communications 
links  involving  mid-  to  high-latitude  propagation  paths.  Ten  frequencies  between  5  and  26  MHz 
were  evaluated  and  the  data  were  plotted  versus  time-of-day,  season,  and  predicted  results. 

This  volume  (Volume  2)  contains  the  complete  set  of  data  plots  generated  during  the 
quality  analysis  phase  of  the  operation  (figures  1  through  253).  Volume  1  (TR  1 1,106-1)  contains 
the  background,  site  descriptions,  equipment  and  experiment  design  information,  and 
conclusions.  (Table  1  presents  a  summarization  of  the  data  plots  as  referenced  to  volume  1.) 

Table  1.  List  of  Data  Plots  and  Referenced  Volume  I  Material 


Reference 
to  Section 
of  Vol.  1 

Analysis  or  Comparison 

Figure 

No. 

9.2.1 

Percent  channel  availability  by  season 

1-9 

9.2.2 

Percent  channel  and  link  availability  by  season 

10-25 

9.2.3 

Percent  channel  availability  and  SNR  by  season 

26-58 

9.2.4 

Number  of  usable  frequencies  for  each  link  attempt 

59-74 

9.2.5 

Percent  channel  availability  of  frequency  group  by  season 

75-83 

9.2.6 

Highest  observed  frequency  with  SNR  >  6  dB  by  month 

84-124 

9.2.6 

Highest  observed  frequency  with  SNR  >  12  dB  by  month 

125-152 

9.2.6 

Highest  observed  frequency  with  SNR  >  1 8  dB  by  month 

155-169 

9.2.7 

Highest  observed  frequency  with  SNR  >  6  dB  by  season 

170-188 

9.2.7 

Highest  observed  frequency  with  SNR  >  12  dB  by  season 

189-204 

9.2.7 

Highest  observed  frequency  with  SNR  >  18  dB  by  season 

205-218 

9.2.8 

Seasonal  link  availability  grouped  by  frequency  band 

219-227 

9.2.10 

Link  symmetry  (measured  vs.  received.  SINAD)  for  all  links 

228 

9.2.10 

Link  symmetry  (measured  vs.  received.  SINAD)  for  all  links  for  4-hour  time  bins 

229-251 

9.2.11 

SINAD  vs.  channel  score 

252-253 
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Figure  4.  Circuit  Availability  by  Season,  Davis  to  Christchurch,  1993  and  1994 
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Figure  5.  Circuit  Availability  by  Season,  Davis  to  McMurdo,  1993  and  1994 
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Figure  7.  Circuit  Availability  by  Season,  Salisbury  to  Christchurch,  1993  and  1994 


Figure  8.  Circuit  Availability  by  Season,  Salisbury  to  Davis,  1 993  and  1994 
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Figure  10.  Link  Availability  and  Circuit  Availability  by  Season, 
Christchurch  to  Davis,  1993 


Figure  11.  Link  Availability  and  Circuit  Availability  by  Season, 
Christchurch  to  McMurdo,  1993 


Figure  12,  Link  Availability  and  Circuit  Availability  by  Season, 
Christchurch  to  McMurdo,  1994 
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Figure  13.  Link  Availability  and  Circuit  Availability  by  Season. 
Christchurch  to  Salisbury,  1993 


Figure  16.  Link  Availability  and  Circuit  Availability  by  Season, 
Davis  to  McMurdo,  1993 


F igure  1 7.  Link  A  vailability  and  Circuit  A  vailability  by  Season, 
Davis  to  McMurdo,  1994 


Figure  18.  Link  Availability  and  Circuit  Availability  by  Season, 
Davis  to  Salisbury,  1993 


Figure  19.  Link  Availability  and  Circuit  Availability  by  Season, 
Davis  to  Salisbury,  1994 
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Figure  20.  Link  Availability  and  Circuit  Availability  by  Season, 
Salisbury  to  Christchurch,  1993 


Figure  21.  Link  Availability  and  Circuit  Availability  by  Season, 
Salisbury  to  Christchurch,  1994 


Figure  22,  Link  Availability  and  Circuit  Availability  by  Season, 
Salisbury  to  Davis,  1993 


Figure  23,  Link  Availability  and  Circuit  Availability  by  Season, 
Salisbury  to  Davis,  1994 
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Figure  24.  Link  Availability  and  Circuit  Availability  by  Season, 
Salisbury  to  McMurdo,  1993 


Figure  25.  Link  Availability  and  Circuit  Availability  by  Season, 
Salisbury  to  McMurdo,  1994 
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Figure  26.  Percent  Availability  and  SNR  by  Frequency,  Salisbury  to  McMurdo,  Fall  1993 
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Figure  27.  Percent  Availability  and  SNR  by  Frequency,  Salisbury  to  McMurdo,  Winter  1993 
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Figure  28.  Percent  Availability  and  SNR  by  Frequency,  Salisbury  to  McMurdo,  Spring  1993 


Figure  29.  Percent  Availability  and  SNR  by  Frequency,  Salisbury  to  McMurdo,  Summer  1993 
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SALISBURY  TO  McMURDO 
-  SPRING  1994  -- 


Figure  32,  Percent  Availability  and  SNR  by  Frequency,  Salisbury  to  McMurdo,  Spring  1994 


Figure  33.  Percent  Availability  and  SNR  by  Frequency,  Salisbury  to  Davis,  Fall  1993 


Figure  34.  Percent  Availability  and  SNR  by  Frequency,  Salisbury  to  Davis,  Winter  1993 


Figure  35.  Percent  Availability  and  SNR  by  Frequency,  Salisbury  to  Davis,  Spring  1993 
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Figure  38.  Percent  Availability  and  SNR  by  Frequency,  Salisbury  to  Christchurch,  Spring  1993 
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Figure  39.  Percent  Availability  and  SNR  by  Frequency,  Salisbury  to  Christchurch,  Summer  1994 
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Figure  40.  Percent  Availability  and  SNR  by  Frequency,  Salisbury  to  Christchurch,  Winter  1994 
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Figure  41.  Percent  Availability  and  SNR  by  Frequency,  Salisbury  to  Christchurch,  Spring  1994 
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Figure  42.  Percent  Availability  and  SNR  by  Frequency,  Christchurch  to  Salisbury,  Winter  1993 


CHRISTCHURCH  TO  SALISBURY 
_ -  SPRING  1993  - _ i 

FREQUENCY:  5.030  MHz  11  FREQUENCY:  6.767  MHz  ||  FREQUENCY:  9.110  MHz  1 1  FREQUENCY:  11.508  MHz 


FREQUENCY:  22.950MHz  I  FREQUENCY:  25.110MHz 


8NR>edB 
8NR>12dB 
SNR>18dB 
SNR>24dB 
SNR-30dB 
P-.  %  CHANNEL 

U  AVAILABrUTY 


N181  MS  A-95a)0S24U.MSB 


Figure  43.  Percent  Availability  and  SNR  by  Frequency^  Christchurch  to  Salisbury,  Spring  1993 


Figure  45.  Percent  Availability  and  SNR  by  Frequency,  Christchurch  to  Salisbury,  Spring  1994 
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Figure  46.  Percent  Availability  and  SNR  by  Frequency,  Christchurch  to  McMurdo,  Winter  1993 
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Figure  47.  Percent  Availability  and  SNR  by  Frequency,  Christchurch  to  McMurdo,  Spring  1993 


Figure  53.  Percent  Availability  and  SNR  by  Frequency,  Davis  to  Salisbury,  Summer  1994 


Figure  60.  Number  of  Usable  Frequencies  at  Each  Link  Attempt,  Christchurch  to  McMurdo,  1993 
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Figure  61.  Number  of  Usable  Frequencies  at  Each  Link  Attempt,  Christchurch  to  McMurdo,  1994 
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Figure  62.  Number  of  Usable  Frequencies  at  Each  Link  Attempt,  Christchurch  to  Salisbury,  1993 
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Figure  63.  Number  of  Usable  Frequencies  at  Each  Link  Attempt,  Christchurch  to  Salisbury,  1994 
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Figure  64.  Number  of  Usable  Frequencies  at  Each  Link  Attempt,  Davis  to  Christchurch,  1993 
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Figure  65.  Number  of  Usable  Frequencies  at  Each  Link  Attempt  Davis  to  McMurdo.  1993 


Figure  68.  Number  of  Usable  Frequencies  at  Each  Link  Attempt,  Davis  to  Salisbury,  1994 


Figure  69.  Number  of  Usable  Frequencies  at  Each  Link  Attempt,  Salisbury  to  Christchurch,  1993 


Figure  70.  Number  of  Usable  Frequencies  at  Each  Link  Attempt,  Salisbury  to  Christchurch,  1994 


Figure  71.  Number  of  Usable  Frequencies  at  Each  Link  Attempt,  Salisbury  to  Davis,  1993 
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Figure  74.  Number  of  Usable  Frequencies  at  Each  Link  Attempt,  Salisbury  to  McMurdo,  1994 
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Figure  75.  Percent  Availability  of  Each  Frequency  Group  by  Season,  Christchurch  to  Davis 
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Figure  76.  Percent  Availability  of  Each  Frequency  Group  by  Season, 
Christchurch  to  McMurdo 
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Figure  78.  Percent  Availability  of  Each  Frequency  Group  by  Season, 

Davis  to  Christchurch 
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Figure  83.  Percent  Availability  of Each  Frequency  Group  by  Season, 

Salisbury  to  McMurdo 
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Figure  84.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Christchurch-to-Davis 
Link  by  Month,  Winter  1993  (6-dB  Minimum  Measured  SINAD) 


Figure  85.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Christchurch-to-McMurdo 
Link  by  Month,  Winter  1993  (6-dB  Minimum  Measured  SINAD) 
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Figure  86.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Christchurch-to-McMurdo 
Link  by  Month,  Spring  1993  (6-dB  Minimum  Measured  SINAD) 


Figure  87.  Exceedance  (90%,  50%,  and  10%,)  for  Best  Frequency,  Christchurch-to-McMurdo 
Link  by  Month,  Winter  1994  (6-dB  Minimum  Measured  SINAD) 
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Figure  88.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Christchurch-to-Salisbury 
Link  by  Month,  Winter  1993  (6-dB  Minimum  Measured  SINAD) 


Figure  89.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Christchurch-to-Salisbury 
Link  by  Month,  Spring  1993  (6-dB  Minimum  Measured  SINAD) 
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Figure  90.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Christchurch-to-Salisbury 
Link  by  Month,  Winter  1994  (6-dB  Minimum  Measured  SINAD) 


Figure  91.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Christchurch-to-Salisbury 
Link  by  Month,  Spring  1994  (6-dB  Minimum  Measured  SINAD) 
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Figure  92.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-Christchurch 
Link  by  Month,  Winter  1993  (6-dB  Minimum  Measured  SINAD) 


Figure  93,  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequen(y,  Davis-to-Christchurch 
Link  by  Month,  Spring  1993  (6-dB  Minimum  Measured  SINAD) 
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Figure  94.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-Christchurch 
Link  by  Month,  Summer/Winter  1993  (6-dB  Minimum  Measured  SINAD) 


Figure  95.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-McMurdo  Link 
by  Month,  Winter  1993  (6-dB  Minimum  Measured  SINAD) 
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Figure  96.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-McMurdo  Link 
by  Month,  Spring  1993  (6-dB  Minimum  Measured  SINAD) 


Figure  97.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-McMurdo  Link 
by  Month,  Summer  1993/1994  (6-dB  Minimum  Measured  SINAD) 
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Figure  98.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-Salisbury  Link  by 
Month,  Summer  1992/1993  (6~dB  Minimum  Measured  SINAD) 


Figure  99.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-Salisbury  Link  by 
Month,  Fall  1993  (6-dB  Minimum  Measured  SINAD) 
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Figure  100.  Exceedance  (90%,  50%,  and  10%>)  for  Best  Frequency,  Davis-to-Salisbury  Link 
by  Month,  Winter  1993  (6-dB  Minimum  Measured  SINAD) 
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Figure  101.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-Sahshury  Lmk 
by  Month,  Spring  1993  (6-dB  Minimum  Measured  SINAD) 


Figure  102.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-Salisbury  Link 
by  Month,  Summer  1993/1994  (6-dB  Minimum  Measured  SINAD) 
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HIGHEST  OBSERVED  FREQUENCY 
MCMU.RDO  TO  CHRISTCHURCH  LINK 
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-  NO  DATA  AVAILABLE- 


Figure  103.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  McMurdo-to- 
Christchurch  Link  by  Month,  Spring  1993  (6-dB  Minimum  Measured  SINAD) 
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HIGHEST  OBSERVED  FREQUENCY 


SUMMER  199211993  (MONTHLY DATA  SET) 
STANDARD  METHOD 
SNR>6dB 


HIGHEST  OBSERVED  FREQUENCY  PERCENTILE 
Hh  10%  50%  90% 

□  PERCENT  LINK  AVAILABIUTY 


FEBRUARY  1993 


NUMBER  OF  SAMPLES  PER  4  HOURS  (112  MAX) 
14  .3  .1.8  3. 


12  16  20  24 


Figure  104.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  McMurdo-to-Davis  Link 
by  Month,  Summer  1992/1993  (6-dB  Minimum  Measured  SINAD) 


Figure  105.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  McMurdo-to-Davis  Link 
by  Month,  Fall  1993  (6-dB  Minimum  Measured  SINAD) 
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Figure  106.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to- 
Christchurch  Link  by  Month,  Winter  1993  (6-dB  Minimum  Measured  SINAD) 


Figure  107.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to- 
Christchurch  Link  by  Month,  Spring  1993  (6-dB  Minimum  Measured  SINAD) 
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Figure  110  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to- 
Christchurch  Link  by  Month,  Spring  1994  (6-dB  Minimum  Measured  SINAD) 
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Figure  111.  Exceedance  (90%,  50%,  and  10%o)  for  Best  Frequency,  Salisbury-to-Davis  Link 
by  Month,  Summer  1992/1993  (6-dB  Minimum  Measured  SINAD) 
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MARCH  1993 


HIGHEST  OBSERVED  FREQUENCY 


AUTUMN  1993  (MONTHLY DATA  SET) 
STANDARD  METHOD 
SNR>6dB 


HIGHEST  OBSERVED  FREQUENCY  PERCENTILE 
-■“10%  "•-50%  tt-  90% 

□  PERCENT  LINK  AVAILABIUTY 


APRIL  1993 

NUMBER  OF  SAMPLES  PER  4  HOURS  (120  MAX) 

.  41  .  5$  .  92  .  S2  .  48  .  3$  . 


8  12  16  20  24 

TIME  (UTC) 


MAY  1993 

NUMBER  OF  SAMPLES  PER  4  HOURS  (124  MAX) 


0 

4 

8  12  16 

20 

24 

TIME  (UTC) 

Figure  112.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-Davis  Link 
by  Month,  Fall  1993  (6-dB  Minimum  Measured  SINAD) 


JUNE  1993 


HIGHEST  OBSERVED  FREQUENCY 


WINTER  1993  (MONTHLY  DATA  SET) 
STANDARD  METHOD 
SNR>6dB 


TIME  (UTC) 


JULY  1993 


NUMBER  OF  SAMPLES  PER  4  HOURS 
.  SO  .  71  .  90  .  54  .51 


OURS  (124  MAX)  I 
.  5f  .  42  . _ I 


HIGHEST  OBSERVED  FREQUENCY  PERCENTILE 
10%  -•-  50%  -A-  90% 

□  PERCENT  LINK  AVAILABIUTY 


AUGUST  1993 


■  NO  DATA  AVAILABLE- 


Figure  113.  Exceedance  (90%>,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-Davis  Link 
by  Month,  Winter  1993  (6-dB  Minimum  Measured  SINAD) 
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Figure  114.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-Davis  Link 
by  Month,  Spring  1993  (6-dB  Minimum  Measured  SINAD) 


Figure  115.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-Davis  Link 
by  Month,  Summer  1993/1994  (6-dB  Minimum  Measured  SINAD) 
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Figure  116.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Month,  Summer  1992/1993  (6-dB  Minimum  Measured  SINAD) 


Figure  117.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Month,  Fall  1993  (6-dB  Minimum  Measured  SINAD) 
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Figure  118.  Exceedance  (90%,  50%,  and  10%,)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Month,  Winter  1993  (6-dB  Minimum  Measured  SINAD) 


Figure  119.  Exceedance  (90%,  50%,  and  10%,)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Month,  Spring  1993  (6-dB  Minimum  Measured  SINAD) 
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Figure  120.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Month,  Summer  1 993/1 994  (6-dB  Minimum  Measured  SINAD) 


Figure  121.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Month,  Fall  1994  (6-dB  Minimum  Measured  SINAD) 
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Figure  122.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Month,  Winter  1994  (6-dB  Minimum  Measured  SINAD) 


Figure  123.  Exceedance  (90%,  50%,  and  10%,)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Month,  Spring  1994  (6-dB  Minimum  Measured  SINAD) 
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Figure  124.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Month,  Summer  1994/1995  (6-dB  Minimum  Measured  SIN  AD) 


Figure  125.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Christchurch-to-Davis 
Link  by  Month,  Winter  1993  (12-dB  Minimum  Measured  SINAD) 
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Figure  126.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Christchurch-to- 
McMurdo  Link  by  Month,  Winter  1993  (12-dB  Minimum  Measured  SINAD) 


Figure  127.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Chtistchurch-to- 
McMurdo  Link  by  Month,  Spring  1993  (12-dB  Minimum  Measured  SINAD) 
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Figure  128.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Christchurch-to- 
Salisbury  Link  by  Month,  Winter  1993  (12-dB  Minimum  Measured  SIN  AD) 
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Figure  129.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-Christchurch 
Link  by  Month,  Summer  1993/1994  (12-dB  Minimum  Measured  SINAD) 
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Figure  130.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-McMurdo  Link 
by  Month,  Winter  1993  (12-dB  Minimum  Measured  SINAD) 


SEPTEMBER  1993 

NUMBER  OF  SAMPLES  PER  4HOUBS  (120  AU?0 


OCTOBER  1993 

NUMBER  OF  SAMPLES  PER  4  HOURS  (124  MA2Q 
67  69  .  34  .  19  .  14 


HIGHEST  OBSERVED  FREQUENCY 


SPRING  1993  (MONTHLY DATA  SET) 
STANDARD  METHOD 
SNR^12dB 


HIGHEST  OBSERVE!)  FREQUENCY  PERCENTILE 
10%  ^  50%  -A-  90% 

□  PERCENT  LINK  AVAILABILITY 


12  16  20  24 


Figure  131.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-McMurdo  Link 
by  Month,  Spring  1993  (12-dB  Minimum  Measured  SINAD) 
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Figure  132.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-McMurdo  Link 
by  Month,  Summer  1993/1994  (12-dB  Minimum  Measured  SINAD) 


mti  !).aA-95(L)0Bs«jm  so 


Figure  133.  Exceedance  (90%,  50%,  and  10%))  for  Best  Frequency,  Davis-to-Salisbury  Link 
by  Month,  Summer  1992/1993  (12-dB  Minimum  Measured  SINAD) 
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Figure  134.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-Salisbury  Link 
by  Month,  Spring  1993  (12-dB  Minimum  Measured  SINAD) 


Figure  135.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-Salisbury  Link 
by  Month,  Summer  1993/1994  (12-dB  Minimum  Measured  SINAD) 
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136.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  McMurdo-to-Davis  Link  by 
Month,  Summer  1992/1993  (12-dB  Minimum  Measured  SINAD) 


137.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  McMurdo-to-Davis  Link  by 
Month,  Fall  1993  (12-dB  Minimum  Measured  SINAD) 
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138.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-Christchurch  Link 
by  Month,  Winter  1993  (12-dB  Minimum  Measured  SINAD) 


Figure  139.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to- 
Christchurch  Link  by  Month,  Spring  1993  (12-dB  Minimum  Measured  SINAD) 
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Figure  142.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to- 
Christchurch  Link  by  Month,  Spring  1994  (12-dB  Minimum  Measured  SINAD) 


Figure  143.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-Davis  Link 
by  Month,  Summer  1992/1993  (12-dB  Minimum  Measured  SINAD) 
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Figure  144.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-Davis  Link 
by  Month,  Fall  1993  (12-dB  Minimum  Measured  SINAD) 


Figure  145.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-Davis  Link 
by  Month,  Winter  1993  (12-dB  Minimum  Measured  SINAD) 
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Figure  146,  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-Davis  Link 
by  Month,  Spring  1993  (6-dB  Minimum  Measured  SINAD) 
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Figure  147.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-Davis  Link 
by  Month,  Summer  1993/1994  (12-dB  Minimum  Measured  SINAD) 
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Figure  148.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Month,  Summer  1992/1993  (12-dB  Minimum  Measured  SINAD) 


Figure  149.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Month,  Fall  1993  (12-dB  Minimum  Measured  SINAD) 
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Figure  ISO.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Month,  Winter  1993  (12-dB  Minimum  Measured  SINAD) 


Figure  151.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Month,  Spring  1993  (12-dB  Minimum  Measured  SINAD) 
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Figure  152.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Month,  Summer  1993/1994  (12-dB  Minimum  Measured  SINAD) 


Figure.  153.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Month,  Spring  1994  (12-dB  Minimum  Measured  SINAD) 
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Figure  154.  Exceedance  (90%,  50%,  and  10%))  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Month,  Summer  1 994/1 995  (12-dB  Minimum  Measured  SINAD) 
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Figure  155.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Christchurch-to- 
McMurdo  Link  by  Month,  Winter  1993  (18-dB  Minimum  Measured  SINAD) 
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Figure  156.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Christchurch-to- 
McMurdo  Link  by  Month,  Spring  1993  (18-dB  Minimum  Measured  SINAD) 


Figure  157.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Christchurch-to- 
Salisbury  Link  by  Month,  Winter  1993  (18-dB  Minimum  Measured  SINAD) 
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Figure  158.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-McMurdo  Link 
by  Month,  Winter  1993  (18-dB  Minimum  Measured  SINAD) 


Figure  159.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-McMurdo  Link 
by  Month,  Spring  1993  (18-dB  Minimum  Measured  SINAD) 
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JANUARY  1994 

NUMBER  OF  SAMPLES  PER  4  HOURS  (120  MAJO 
23  .  26  .  40  .  41  .  2S  ,  26  . 


HIGHEST  OBSERVED  FREQUENCY 
DAVIS  TO  MCMURDO  LINK 
SUMMER  199311994  (MONTHLY DATA  SET) 
STANDARD  METHOD 
SNR^  18  dB 


HIGHEST  OBSERVED  FREQUENCY  PERCENTILE 
10%  50%  90% 

□  PERCENT  LINK  AVAILABILITY 


Figure  160.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-McMurdo  Link 
by  Month,  Summer  1993/1994  (18-dB  Minimum  Measured  SINAD) 


Figure  161.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-Salisbury  Link 
by  Month,  Spring  1993  (18-dB  Minimum  Measured  SINAD) 
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Figure  162.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  McMurdo-to-Davis  Link 
by  Month,  Fall  1993  (18-dB  Minimum  Measured  SINAD) 


Figure  163.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to- 
Christchurch  Link  by  Month,  Spring  1993  (18-dB  Minimum  Measured  SINAD) 
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Figure  164.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-Davis  Link 
by  Month,  Summer  1992/1993  (18-dB  Minimum  Measured  SLNAD) 


HIGHEST  OBSERVED  FREQUENCY 


SPRING  1993  (MONTHLY DATA  SET) 
STANDARD  METHOD 
SNRiiadB 


HIGHEST  OBSERVED  FREQUENCY  PERCENTILE 
10%  50%  "A-  90% 

n  PERCENT  LINK  AVAILABILITY 


NOVEMBER  1993 


lo  3 

12  16  20  24 


Figure  165.  Exceedance  (90%>,  50%,  and  10%>)  for  Best  Frequency,  Salisbury-to-Davis  Link 
by  Month,  Spring  1993  (18-dB  Minimum  Measured  SIN  AD) 
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Figure  166.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Month,  Summer  1992/1993  (18-dB  Minimum  Measured  SINAD) 


Figure  167.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Month,  Spring  1993  (18-dB  Minimum  Measured  SINAD) 
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Figure  168.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Month,  Summer  1993/1994  (18-dB  Minimum  Measured  SINAD) 


Figure  169.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Month,  Spring  1994  (18-dB  Minimum  Measured  SINAD) 
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Figure  170.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Christchurch-to-Davis 
Link  by  Season,  1993  (6-dB  Minimum  Measured  SINAD) 


Figure  171.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Christchurch-to- 
McMurdo  Link  by  Season,  1993  (6-dB  Minimum  Measured  SINAD) 
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Figure  172.  Exceedance  (90%,  50%,  and  lOYo)  for  Best  Frequency,  Christchurch-to- 
McMurdo  Link  by  Season,  1994  (6-dB  Minimum  Measured  SINAD) 
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Figure  173.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Christchurch-to- 
Salisbury  Link  by  Season,  1993  (6-dB  Minimum  Measured  SINAD) 


Figure  174.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Christchurch-to- 
Salisbury  Link  by  Season,  1994  (6-dB  Minimum  Measured  SINAD) 


Figure  175.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-Christchurch 
Link  by  Season,  1993  (6-dB  Minimum  Measured  SINAD) 
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Figure  176.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-McMurdo  Link 
by  Season,  1993  (6-dB  Minimum  Measured  SINAD) 
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Figure  177.  Exceedance  (90%o,  50%,  and  10%)  for  Best  Frequency,  Davis-to-Salisbury  Link 
by  Season,  1992  (6-dB  Minimum  Measured  SINAD) 


99 


Figure  178.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-Salisbury  Link 
by  Season,  1993  (6-dB  Minimum  Measured  SINAD) 


Figure  179.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  McMurdo-to- 
Christchurch  Link  by  Season,  1993  (6-dB  Minimum  Measured  SINAD) 
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HIGHEST  OBSERVED  FREQUENCY  MCMURDO  TO  DAVIS  Lir 
STANDARD  METHOD  SNR>6dB 


AUTUMN  1992  I  I  WINTER  1992 


-  NO  DATA  AVAILABLE  - 


-  NO  DATA  AVAILABLE  - 


SPRING  1992 


-  NO  DATA  AVAILABLE  ■ 


HIGHEST  OBSERVED  I 

FREQUENCY  PERCENTILE  L 
"t-10%  ^  50%  •A*  «0%F 
1—1  PERCENT  LINK  | 

^  AVAILABILITY 


SUMMER  199211993 


Figure  180.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  McMurdo-to-Davis  Link 
by  Season,  1992  (6-dB  Minimum  Measured  SIN  AD) 


HIGHEST  OBSERVED  FREQUENCY  MCMURDO  TO  DAVIS  Lit 
STANDARD  METHOD  SNR>6clB 
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-  NO  DATA  AVAILABLE  - 


8  12  1«  20  24 

TIME  (UTC) 

SPRING  1993 


SUMMER  199311994 


-  NO  DATA  AVAILABLE  - 


Figure  181.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  McMurdo-to-Davis  Link 
by  Season,  1993  (6-dB  Minimum  Measured  SIN  AD) 
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Figure  184.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-Davis  Link 
by  Season,  1992  (6-dB  Minimum  Measured  SIN  AD) 


HIGHEST  OBSERVED  FREQUENCY  SALISBURY  TO  DAVIS  LINK 
STANDARD  METHOD  SNR>6dB 


TIME  (UTC) 


SPRING  1993 


NUMBER  OF  SAMPLES  PER  4  HOURS  (1 12  MAX) 

59  .  .  138  .  €7  .  .Z9  .  40  . 


AUTUMN  1993 

WINTER  1993 

NUMBER  OF  SAMPLES PER4  HOURS  (112  MAX) 

1  NUMBER  OF  SAMPLES  PER  4  HOURS  (1 12  MAX)  I 

43  OS  114  65  .  21  27 

\  50  ^  134  ^  112  ^  21  ^  14  ^  12  ^  \ 

30] 

1“ 

10<U 

t 

n 

30. 

1“ 
>-  1 

•rIO 

lU  ' 

3  ^ 

50S 

$ 

lU  ' 

3  j 

- 1 - 1 - 1 - + - 1 - do 

1  S  II  19  9Q  94 

S  9 . 

a: 

u. 

2. 

0  =« 

2  9  - 

DC 

u. 

2. 

HIGHEST  OBSERVED 
FREQUENCY  PERCENTILE 
♦  10%  ♦  60%  ♦  fl0%| 


r-*l  PERCENT  LINK 
'  AVAILABILITY 


TIME  (UTC) 


j 

10(U 

30. 

t 

soi 

1 

z 

lo  -J 

liJ  ] 

I 

a: 

1^ 

2. 

TIME  (UTC) 


SUMMER  199311994 


NUMBER  OF  SAMPLES  PER  4  HOURS  (112  MAX) 


100. 

4 


TIME  (UTC) 


N1810-GA-g6<L)0S89U.M102 


Figure  185.  Exceedance  (90%>,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-Davis  Link 
by  Season,  1993  (6-dB  Minimum  Measured  SIN  AD) 
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Figure  186.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Season,  1992  (6-dB  Minimum  Measured  SINAD) 
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Figure  187.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Season,  1993  (6-dB  Minimum  Measured  SINAD) 
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Figure  188.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  hy  Season,  1994  (6-dB  Minimum  Measured  SINAD) 
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Figure  189.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Christchurch-to-Davis 
Link  by  Season,  1993  (12-dB  Minimum  Measured  SINAD) 
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Figure  190.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Christchurch-to- 
McMurdo  Link  by  Season,  1993  (12-dB  Minimum  Measured  SINAD) 


Figure  191.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Christchurch-to- 
Salisbury  Link  by  Season,  1993  (12-dB  Minimum  Measured  SINAD) 
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Figure  192.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-Christchurch 
Link  by  Season,  1993  (12-dB  Minimum  Measured  SINAD) 
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Figure  193.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-McMurdo  Link 
by  Season,  1993  (12-dB  Minimum  Measured  SINAD) 
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Figure  194.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-Salisbury  Link 
by  Season,  1992  (12-dB  Minimum  Measured  SINAD) 


Figure  195.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-Salisbury  Link 
by  Season,  1993  (12-dB  Minimum  Measured  SINAD) 
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Figure  196.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  McMurdo-to-Davis  Link 
by  Season,  1992  (12-dB  Minimum  Measured  SINAD) 
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Figure  197.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  McMurdo-to-Davis  Link 
by  Season,  1993  (12-dB  Minimum  Measured  SINAD) 
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Figure  200.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-Davis  Link 
by  Season,  1992  (12-dB  Minimum  Measured  SINAD) 
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Figure  201.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-Davis  Link 
by  Season,  1993  (12-dB  Minimum  Measured  SINAD) 
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Figure  202.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Season,  1992  (12-dB  Minimum  Measured  SINAD) 
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Figure  203.  Exceedance  (90%,  50%,,  and  10%)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Season,  1993  (12-dB  Minimum  Measured  SINAD) 
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Figure  204.  Exceedance  (90%,  50%t,  and  10%>)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Season,  1994  (12-dB  Minimum  Measured  SINAD) 
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Figure  205.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Christchurch-to- 
McMurdo  Link  by  Season,  1993  (18-dB  Minimum  Measured  SINAD) 
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Figure  206.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Christchurch-to- 
Salisbury  Link  by  Season,  1993  (18-dB  Minimum  Measured  SINAD) 


Figure  207.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-Christchurch 
Link  by  Season,  1993  (18-dB  Minimum  Measured  SINAD) 
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Figure  208.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-McMurdo  Link 
by  Season,  1993  (18-dB  Minimum  Measured  SINAD) 
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Figure  209.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Davis-to-Salisbury  Link 
by  Season,  1993  (18-dB  Minimum  Measured  SINAD) 
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Figure  210.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  McMurdo-to-Davis  Link 
by  Season,  1992  (18-dB  Minimum  Measured  SINAD) 


Figure  211.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  McMurdo-to-Davis  Link 
by  Season,  1993  (18-dB  Minimum  Measured  SINAD) 
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Figure  212.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to- 
Christchurch  Link  by  Season,  1993  (18-dB  Minimum  Measured  SINAD) 
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Figure  213.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to- 
Christchurch  Link  by  Season,  1994  (18-dB  Minimum  Measured  SINAD) 


Figure  214.  Exceedance  (90%,  50%,  and  10%>)  for  Best  Frequency,  Salisbuiy-to-Davis  Link 
by  Season,  1992  (12-dB  Minimum  Measured  SIN  AD) 


Figure  215.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-Davis  Link 
by  Season,  1993  (18-dB  Minimum  Measured  SINAD) 
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Figure  216.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Season,  1992  (18-dB  Minimum  Measured  SINAD) 
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Figure  217.  Exceedance  (90%>,  50%,  and  10%))  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Season,  1993  (18-dB  Minimum  Measured  SINAD) 
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Figure  218.  Exceedance  (90%,  50%,  and  10%)  for  Best  Frequency,  Salisbury-to-McMurdo 
Link  by  Season,  1994  (18-dB  Minimum  Measured  SINAD) 
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Figure  219.  Circuit  Availability  by  Season,  Christchurch  to  Davis,  1993-1994 


Figure  220.  Circuit  Availability  by  Season,  Christchurch  to  McMurdo,  1993-1994 
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Figure  221.  Circuit  Availability  by  Season,  Christchurch  to  Salisbury,  1993-1994 
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Figure  222.  Circuit  Availability  by  Season,  Davis  to  Christchurch,  1993-1994 
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Figure  228.  Link  Symmetry  for  All  Links,  1993-1994 


Figure  229.  Link  Symmetry,  Salisbury  to  McMurdo,  0000-0400  UT 
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Figure  230.  Link  Symmetry,  Salisbury  to  McMurdo,  0400-0800  UT 
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Figure  231.  Link  Symmetry,  Salisbury  to  McMurdo,  0800-1200  UT 
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Figure  232.  Link  Symmetry,  Salisbury  to  McMurdo,  1200-1600  UT 


Figure  233.  Link  Symmetry,  Salisbury  to  McMurdo,  1600-2000  UT 
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Figure  234.  Link  Symmetry,  Salisbury  to  McMurdo,  2000-2400  UT 
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Figure  235.  Link  Symmetry,  Salisbury  to  Christchurch,  0000-0400  UT 
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Figure  236.  Link  Symmetry,  Salisbury  to  Christchurch,  0400-0800  UT 


Figure  237.  Link  Symmetry,  Salisbury  to  Christchurch,  0800-1200  UT 


MftaMjnd  SINAO,  dB 


Figure  238.  Link  Symmetry,  Salisbury  to  Christchurch,  1200-1600  UT 


Figure  239.  Link  Symmetry,  Salisbury  to  Christchurch,  1600-2000  UT 
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Figure  241.  Link  Symmetry,  Davis  to  McMurdo,  0000-0400  UT 
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Figure  242.  Link  Symmetry,  Davis  to  McMurdo,  0400-0800  UT 


Figure  243.  Link  Symmetry,  Davis  to  McMurdo,  0800-1200  UT 
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Figure  246.  Link  Symmetry,  Salisbury  to  Davis,  0000-0400  UT 


Figure  247.  Link  Symmetry,  Salisbury  to  Davis,  0400-0800  UT 
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Figure  248.  Link  Symmetry,  Salisbury  to  Davis,  0800-1200  UT 


Figure  249.  Link  Symmetry,  Salisbury  to  Davis,  1200-1600  UT 
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Figure  250.  Link  Symmetry,  Salisbury  to  Davis,  1600-2000  UT 


Figure  251.  Link  Symmetry,  Salisbury  to  Davis,  2000-2400  UT 


Figure  252.  Received  SINAD  vs.  Channel  Score 
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Figure  253.  Measured  SINAD  vs.  Channel  Score 
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